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DISCUSSION ON " G A S E N G I N E S IN C I T Y R A I L W A Y AND L I G H T I N G 
S E R V I C E " , C H A R L O T T E , N . C , M A R C H 3 0 , 1 9 1 0 . ( S E E 
P R O C E E D I N G S FOR A P R I L , 1 9 1 0 . ) 

(Subject to f i n a l revision for the Transactions ) 

H. K. English: I have been greatly interested in Mr. Latta's 
paper on Gas Engines. The record given of plant performance 
showing a total shut-down of . but two hours and forty-five 
minutes for the year is indeed an enviable one. Also, I consider 
the data given on operating costs of particular value, as it bears 
the stamp of " real life " instead of being an engineering estimate, 
which at best is often only a " wise guess " . 

It is to be regretted, however, that the items of interest and 
depreciation have been omitted. Figures on cost of generating 
power, with these items omitted, are very misleading, this being 
particularly true of a gas engine plant where installation costs 
vary widely and little is known regarding such costs. If Mr. 
Latta would give some figures on installation costs of the plant 
under consideration, it would add greatly to the value of the 
other data given. 

I would also like to ask Mr. Latta how often he finds it neces
sary to shut down his gas generators for cleaning, and how long 
a generator is out of service during this cleaning process. 

F. D. Gatchell: Referring to the paragraph of this paper deal
ing with the piston rod packing, I would like to state that while 
it is true that the piston rod packings are removed occasionally 
to be cleaned and adjusted, this is becoming more and more in
frequent owing to a better knowledge of how to adjust and as
semble this packing before placing it on the piston rod and also 
to a much better system of lubrication. When these engines 
were first placed in operation considerable trouble was experi
enced b y the blowing out and leaking of the packing, and if 
this condition was allowed to go on for any length of time the 
garter springs holding the segments in place were soon distorted 
owing to the high temperature of the gas blowing through. 
This made the packing segments warp and not fit the rod prop
erly. W e have overcome these troubles very effectively, 
however, first, b y careful study of the lubricating conditions, 
and second, b y a different method of applying the garter springs. 
After a series of experiments with different kinds and quantities 
of oil, we believe that we have hit upon a combination which 
effectively fits this practice. This is borne out b y the fact that 
we have several sets of packing on these engines which have been 
in continuous operation for several months, one set having been 
in service for over ten months without cleaning. This is very 
desirable for these engines as there are eight sets of piston rod 
packing on each engine to be kept up. 

The method we have adopted in regard to installation of the 
garter springs which hold the segments of packing together, is 
that instead of using the continuous spring all the way around the 
packing as formerly, to divide the spring into short sections con-
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nected together with links of solid wire. Each piece of spring 
takes care of one segment of packing and the joints are bridged 
b y the solid wire. It can readily be seen that as the packing 
nearly always begins to b low at the joints between the segments, 
these solid pieces of wire wrill n o t be affected b y the heat as readily 
as the springs, and do not stretch, allowing the packing segments 
to get out of place. W e are confident that this troube method 
of installing these springs has reduced our pacfcmg trouble 
considerably and from indications in the operation of this pack
ing, as used now, it should run several months without adjusting 
or cleaning. 

Referring to the paragraph on page 490 which states that there 
is a slight periodic swing between the pointers of the watt 
meters; it may be of interest to state that since this paper has 
been written we have discovered that one of the wattmeters was 
improperly connected and after removing this trouble the so-
called periodic swing has been reduced to a marked degree, so 
that it is hardly perceptible, which would indicate that the 
fluctuation was principally an instrument trouble rather than 
one caused b y cross currents between the alternators running 
in parallel. 

E. D. Latta, Jr.: If I may be permitted to add a few remarks 
b y way of discussion of m y own paper, I should like to call atten
tion to recent experiments made at the University of Illinois on 
the subject of the occluded gases in coal. These experiments 
show that when coal is freshly mined a considerable amount of 
gas exudes from it and simultaneously an absorption of oxygen 
from the air takes place. The gas escapes rapidly from the coal 
when first exposed to air, but the rate of escape gradually de
creases until at the end of about two months it has practically 
ceased. Similarly the absorption of oxygen decreases with the 
time of exposure but to a much less degree, for the experiments 
indicated that after two years exposure-the coal still showed 
a marked avidity -for oxygen, and it is probable that this con
dition continues indefinitely. 

This slow oxidation of coal may account in part for the dif
ference between railroad weights and the weights of coal as 
fired, for nearly all consumers of coal who carry a large stock 
on hand, find it necessary to add a certain percentage to the 
weights of coal as fired in order to balance with the railroad 
weights. 

The gas which escapes from the coal, when freshly mined, 
consists largely of hydrocarbons in the form of marsh gas, C H 4 

which is well known to be the cause of nearly all coal mine 
disasters. If the analysis of the coal referred to in this paper 
were made, or samples taken within two months after the coal 
w ras mined, it is probable that a subsequent loss of hydrogen 
in the form of marsh gas occurred, and that the coal as fired did 
not contain the heat units that the analysis showed. Assuming 
a possible loss to the coal of 2 per cent of hydrogen subsequent 
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to the analysis, the total higher heat value of the coal per pound 
would be 14,220 B.t.u. which is more nearly the commercial ly 
accepted value of good bituminous coal. The engine efficiency 
would then become 17 per cent instead of 15.8 per cent and the 
loss of heat attributed to the producer would be materially 
reduced, for instead of obtaining 4.44 per cent of hydrogen from 
the hydre insons in the coal, there would be found only 2.44 per 
cent or lb. of hydrogen from 859 lb. of coal. The balance 
of 38.22 lb. of hydrogen would therefore have to be supplied b y 
the introduction of 344 lb. of steam, in the disassociation of which 
there would be 2,370,863 B.t.u. absorbed from the producer, 
reducing the total heat units lost in the producer to 5,120,704 
- -2 ,370,869 = 2,749,841 B.t.u., or 20.7 per cent. This figure 
would show for the producer about the efficiency that is claimed 
for it b y its manufacturers. 


